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Abstract Breastfeeding self-efficacy interventions are
important for improving breastfeeding outcomes. However,
the circumstances that may influence the effectiveness of
the interventions are unclear, especially in the context of
hospitals with suboptimal infant feeding practices. Thus,
we aimed to evaluate the effect of a self-efficacy inter-
vention on breastfeeding self-efficacy and exclusive
breastfeeding, and further assessed the difference in its
effect by hospital-routine type. In this intervention study
with a control group, 781 pregnant women were recruited
from 2 ‘‘Baby-Friendly’’-certified hospitals (BFH) and 2
non-Baby-Friendly Hospitals (nBFH) in Japan, and were
allocated to an intervention or control group. Participants
in the intervention group were provided with a breast-
feeding self-efficacy workbook in their third trimester. The
primary outcome was breastfeeding self-efficacy and the
secondary outcome was infant feeding status. All analyses
were stratified by the type of hospital, BFH or nBFH. In
BFHs, the intervention improved both breastfeeding self-
efficacy through 4 weeks postpartum (p = 0.037) and the
exclusive breastfeeding rate at 4 weeks postpartum (AOR
2.32, 95 % CI 1.01–5.33). In nBFHs, however, no positive
effect was observed on breastfeeding self-efficacy (p =
0.982) or on the exclusive breastfeeding rate at 4 weeks
postpartum (AOR 0.97, 95 % CI 0.52–1.81); in nBFHs,
supplementation was provided for breastfed infants and the
mother and infant were separated in the vast majority of
cases. Infant feeding status at 12 weeks was not improved in
either hospital type. The intervention improved breastfeeding
self-efficacy and exclusive breastfeeding at 4 weeks post-
partum only in BFHs. When breastfeeding self-efficacy
interventions are implemented, hospital infant feeding prac-
tices may need to be optimized beforehand.
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Background
Breastfeeding is the normative standard for infant feeding
and is beneficial to the health of both mother and infant. In
developed and developing countries alike, numerous
studies provide strong evidence that breastfeeding decrea-
ses the incidence and/or severity of a wide range of dis-
eases in infants and mothers [1, 2]. Thus, international and
national organizations have been promoting exclusive
breastfeeding for the first 6 months of life [2–4].
Similar to many countries in the world [5], in Japan, many
mothers prematurely discontinue exclusive breastfeeding
against their prenatal intention to breastfeed. Although a
nationwide survey reported that 96 % of Japanese women
intend to breastfeed prenatally [6], many of them start sup-
plementation with infant formula after delivery. According
to a Japanese national report published in 2010, while the rate
for any breastfeeding during the first 8 weeks of life was
95 %, 44 % of infants under 8 weeks of age received infant
formula in addition to breast milk [7]. A literature review of
12 breastfeeding studies in Japan found that maternal psy-
chometric factors, including breastfeeding confidence, are
associated with breastfeeding outcomes [8]. Thus, inter-
ventions are warranted to promote exclusive breastfeeding
through influencing maternal psychometric factors.
Recently, maternal breastfeeding self-efficacy has been
highlighted as an important psychometric factor for
improving breastfeeding outcomes [9]. Breastfeeding self-
efficacy is defined as a mother’s confidence in her ability to
breastfeed her new infant [10] and has been positively
associated with breastfeeding duration and exclusivity in
various cultures and age groups [11–15]. Theoretically,
breastfeeding self-efficacy is influenced by the following
four main sources of information: (a) performance accom-
plishments (e.g., past breastfeeding experiences), (b) vicari-
ous experiences (e.g., watching other women breastfeed,
peer counseling), (c) verbal persuasion (e.g., encouragement
from influential others such as friends, family, and lactation
consultants), and (d) influence of one’s physiological and/or
affective states (e.g., pain, fatigue, anxiety, stress) [10, 16].
Various studies have been conducted to evaluate interven-
tions based on self-efficacy theory [17–20]. In a randomized
controlled trial involving 90 pregnant women in Australia, a
self-efficacy theory-based workbook improved breastfeeding
exclusivity at 4 weeks postpartum by enhancing breastfeeding
self-efficacy [17]. Similarly, in two other Canadian studies,
breastfeeding self-efficacy and exclusivity improved follow-
ing implementation of self-efficacy interventions [18, 20].
These results provide evidence that self-efficacy is an impor-
tant variable and that interventions based on self-efficacy
theory can enhance breastfeeding outcomes.
However, very few studies have examined the circum-
stances that may influence the effectiveness of breastfeeding
self-efficacy interventions. Specifically, the effectiveness of
self-efficacy interventions is unclear in the case of mothers
who receive suboptimal infant feeding support in hospitals.
Certain routine hospital practices interfere with breastfeed-
ing, such as restricted breastfeeding, separating mothers and
newborns, and supplementation of breast milk with infant
formula [21–23]. These routine practices probably interfere
with development of breastfeeding self-efficacy as well. For
example, supplementation provided to a breastfed infant
may lead to lower breastfeeding self-efficacy through a
mother’s perception of poor performance accomplishment, a
factor that can negatively influence an individual’s self-
efficacy [10]. Therefore, the effectiveness of self-efficacy
interventions may be reduced in the cases of mothers who
receive suboptimal infant feeding support in hospitals.
Unfortunately, infant feeding practices are not optimal in
the majority of hospitals in Japan. According to a nationwide
survey of 1,238 obstetric wards, starting rooming-in within
6 h of birth was a general practice in only 16.7 % of them,
while giving supplementation before the first breastfeeding
session was a routine practice in 71.6 % of them [24]. To
determine the utility of breastfeeding self-efficacy inter-
ventions in Japan, interventions should be evaluated in
hospitals where routine practices are not optimal for infant
feeding.
Thus, we aimed to evaluate the effect of a self-efficacy
intervention on breastfeeding self-efficacy and exclusive
breastfeeding in two types of hospitals: (a) hospitals in
which infant feeding practices are optimized according to
World Health Organization (WHO) recommendations, and




For this intervention study with a control group, partici-
pants were recruited from the antenatal wards of four
Japanese hospitals selected by convenience sampling
between August 2010 and January 2011. Two hospitals
were certified as Baby-Friendly Hospitals (BFH) and two
hospitals were non-Baby-Friendly Hospitals (nBFH),
according to the criteria established by the United Nations
Children’s Fund (UNICEF) and WHO [3]. Eligible par-
ticipants included all pregnant women in their third tri-
mester who were (a) 16 years of age or older, (b) able to
read and write Japanese, and (c) expected to have a sin-
gleton birth. Mothers were excluded if they intended to
formula feed, had a pregnancy that ended in either mis-
carriage or stillbirth, or had a medical factor that could
significantly interfere with breastfeeding.
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Procedure
Figure 1 shows participant flow through the study. Partici-
pants were allocated to either the intervention group or the
control group. In Japan, women generally stay in hospital for
about 5 days after delivery and often share a room with other
women. Thus, to avoid contact between women in the inter-
vention group and those in the control group during hospi-
talization, we employed the following method instead of
individual randomization. In two of the hospitals (one BFH,
one nBFH) for the first 2 months of recruitment, all eligible
women were assigned to the intervention group when they
reached the third trimester. After a month’s interval, all eli-
gible women who reached their third trimester and were not in
the intervention group were assigned to the control group for
the following 2 months of recruitment. In the other two hos-
pitals (one BFH, one nBFH), the order of assignment to the
intervention and control groups was reversed.
Midwives in the hospitals assessed the eligibility of
women and provided a study package to eligible women who
were waiting for an antenatal appointment. The study
package contained a booklet with a detailed explanation of
the study and the first questionnaire to assess baseline
breastfeeding self-efficacy. Participants who gave their
consent by completing the informed consent procedures,
approved by the ethical committee of the University of
Tokyo and the review boards of the participating hospitals,
completed the baseline questionnaire and dropped it in a
collection box in the hospitals. Women allocated to the
control group had access to the conventional in-hospital and
community support services. Women allocated to the inter-
vention group also had access to the conventional support
services, in addition to the self-efficacy intervention.
Follow-up surveys were conducted three times in the first
12 weeks postpartum. The first follow-up survey was con-
ducted before hospital discharge to assess breastfeeding self-
efficacy and infant feeding practices in the hospitals. The
second follow-up survey was conducted when the mothers
returned to the hospital for their infants’ 1-month health
check-up to assess breastfeeding self-efficacy and infant
feeding status at 4 weeks postpartum. The last follow-up
survey was conducted to assess infant feeding status at
12 weeks postpartum. For the first and second follow-up
surveys, participants received questionnaires from the staff
members of the hospital and dropped them in a collection box
after completion. For the last follow-up survey, the partici-
pants were mailed the questionnaire in a reply-paid envelope.
Intervention
The intervention in this study was to provide a breastfeeding
self-efficacy workbook to women in their third trimester.
Women in the intervention groups were encouraged to
complete the workbook before delivery. The authors devel-
oped a Japanese version of the workbook used by Nichols et al.
[17] in a self-efficacy enhancing intervention study in Aus-
tralia. The original workbook was developed to reflect Den-
nis’s [10] breastfeeding self-efficacy framework and the four
sources of self-efficacy information as specified by Bandura
[16, 25]. It contained the following six sections: Section 1,
‘‘Exploring Aspects of Confidence’’ (providing an explana-
tion of the workbook); Section 2, ‘‘Mastery’’ (performance
accomplishment); Section 3, ‘‘Building Confidence by
Learning from others’’ (vicarious experiences); Section 4,
‘‘Using Encouragement’’ (verbal persuasion); Section 5,
‘‘Exploring How We Respond to Stress’’ (physical responses);
and Section 6, ‘‘Keeping Motivated’’ (concluding the work-
book) [17]. The information in the workbook is solution-ori-
ented to facilitate positive cognitive appraisal [17, 25].
The authors translated the original English workbook
into Japanese. Although the concept and the basic structure
of the workbook were maintained, several parts were
modified to make it more suitable for Japanese mothers.
Specifically, the breastfeeding stories from Australia were
changed to appeal to Japanese mothers. Additionally, a
number of descriptive passages were replaced with illus-
trations or short comics that Japanese women would
readily understand. After these modifications, a panel of
three breastfeeding experts, two lactation consultants, and a
university professor of nursing evaluated the content of the
workbook and judged it to be relevant to mothers in Japan.
The Japanese workbook was then pilot-tested with 18
pregnant or breastfeeding women. Five out of the 18 women
had a one-on-one debriefing session with the first author
after completing the workbook. The other 13 women par-
ticipated in a group discussion chaired by the first author
after completion of the workbook. Based on their feedback
regarding completion time, readability, and comprehension
of the workbook, some modifications were made to the
expressions, and language used throughout the workbook.
Finally, the 22-page Japanese version of the breastfeeding
self-efficacy workbook was completed, with more than half
of the content described in illustrations or short comics and
an average completion time of about 30 min.
Outcome Variables
Breastfeeding Self-Efficacy
This outcome was assessed using the Japanese version of
the Breastfeeding Self Efficacy Scale-Short Form (BSES-
SF) [14], a 14-item, self-report instrument developed to
assess breastfeeding self-efficacy. All items are anchored
with a 5-point Likert-type scale where 1 = not at all con-
fident and 5 = very confident. Items are presented posi-
tively and summed to produce a total score ranging from 14
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to 70, with higher scores indicating higher levels of
breastfeeding self-efficacy. In this study, Cronbach’s a
coefficient for the Japanese version of the BSES-SF at
baseline, before hospital discharge, and at 4 weeks post-
partum was 0.95, 0.95, and 0.95, respectively.
Infant Feeding Status
This outcome was measured using two separate methods: 24-h
recall and history since discharge. Current infant feeding
status was measured by 24-h recall at 4 and 12 weeks and
classified into six categories based on Labbok’s breastfeeding
classification: (1) full breastfeeding (exclusive and almost
exclusive breastfeeding), (2) high partial breastfeeding
(breastfeeding for more than 80 % of the time), (3) medium
partial breastfeeding (breastfeeding for 20–80 % of the time),
(4) low partial breastfeeding (breastfeeding for less than 20 %
of the time), (5) token breastfeeding (occasional breastfeed-
ing, not for nutritive purposes), and (6) formula feeding (only
formula feeding) [26, 27]. Further, infant feeding history since
Women eligible and invited 
(BFH: n=319, nBFH: n= 606) 
Allocated to the control group 
(BFH: n= 158, nBFH: n= 312) 
Allocated to the intervention group 
(BFH: n= 161, nBFH: n= 294) 
Refused to participate 
BFH: n=7,nBFH: n= 35 
Intendedto formula feed 
BFH: n= 0, nBFH: n= 0 
Excluded because of medical conditionsa
BFH: n= 18, nBFH: n= 20 
Refused to participate 
BFH: n= 2, nBFH: n= 26 
Intendedto formula feed 
BFH: n= 0, nBFH: n= 3 
Excluded because of medical conditionsa
BFH: n= 16, nBFH: n= 17 
Completed baseline survey 
(BFH: n= 140, nBFH: n= 266) 
Completed baseline survey 
(BFH: n= 136, nBFH: n= 239) 
Did not complete the follow-up 
survey before discharge 
BFH: n= 23, nBFH: n= 43 
Did not complete the follow-up 
survey at 4 weeks postpartum 
BFH: n= 42, nBFH: n= 58 
Did not complete the follow-up 
survey at 12 weeks postpartum 
BFH: n= 36, nBFH: n= 74 
Did not complete the follow-up 
survey before discharge 
BFH: n= 28, nBFH: n= 34 
Did not complete the follow-up 
survey at 4 weeks postpartum 
BFH: n= 29, nBFH: n= 70 
Did not complete the follow-up 
survey at 12 weeks postpartum 
BFH: n= 47, nBFH: n= 68 
Outcome measures 
Before discharge  
BFH: n= 113 (83.1%), nBFH: n=196 (82.0%) 
4 weeks postpartum  
BFH: n=94 (69.1%), nBFH: n=189 (79.0%) 
12 weeks postpartum  
BFH: n=100 (73.5%), nBFH: n=165 (69.0%) 
Outcome measures 
Before discharge  
BFH: n= 112 (80.0%), nBFH: n=232 (87.2%) 
4 weeks postpartum  
BFH: n=111 (79.3%), nBFH: n=196 (73.7%) 
12 weeks postpartum  
BFH: n=93 (66.4%), nBFH: n=198 (74.4%) 
Fig. 1 Participant flow through the study. Note. aExcluded when
medical conditions were detected. The medical conditions for
exclusion were as follows: stillbirth (n = 1), delivery before
37 weeks of gestation (n = 23), birth weight under 2,500 g
(n = 38), admission to NICU (n = 8), cleft palate in the infant
(n = 1), transfer to other hospital of the mother (n = 3) or infant
(n = 7), being under medical care for depression (n = 1), prevention
from breastfeeding (n = 7) and/or separation from infant (n = 4) for
more than 24 h. The total numbers do not equal the sum of those in
the flow chart because of overlapping conditions
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discharge was measured and classified as (1) exclusive
breastfeeding (no liquid or solid foods other than breast milk
given to the infant after discharge) and (2) no exclusive
breastfeeding (supplementation with formula feeding, or no
breastfeeding).
Maternal Characteristics
Established correlates of breastfeeding duration and
exclusivity were measured as shown in Table 1 [9, 28–30].
In addition to sociodemographic background characteris-
tics, the following maternal psychometric factors were
measured: breastfeeding intention, maternal infant feeding
attitude (Iowa Infant Feeding Attitude Scale [IIFAS]) [31],
family support (Family Apgar) [32, 33], and depression
(Edinburgh Postnatal Depression Scale [EPDS]) [34, 35].
Labor and delivery and neonatal information was also
collected before hospital discharge.
Infant Feeding Practices at Hospitals
This outcome was measured as maternal perceptions of
compliance to the ‘‘Ten steps to successful breastfeeding’’
recommended by WHO and UNICEF, the guidelines meant
to facilitate optimal infant feeding practices in hospitals [3].
Mothers answered questions about infant feeding practices
at their hospitals before discharge, based on their personal
experiences. Data on Step 1, ‘‘Have a written breastfeeding
policy that is routinely communicated to all health care
staff,’’ and Step 2, ‘‘Train all health care staff in skills
necessary to implement this policy,’’ were not available
from the mother’s perspective; thus, for the current study,
we collected data only on Steps 3 through 10. With regard to
Step 6, ‘‘Give newborn infants no food or drink other than
breast milk, unless medically indicated,’’ supplementation
provided to breastfed infants was measured. If an infant
received any supplementation, women further reported the
reason given by medical staff. Considering the typical
infant feeding practices in Japanese hospitals [24],
‘‘Rooming-in’’ (Step 7) was defined as starting rooming-in
within 3 h of delivery and continuing the practice day and
night until discharge, and ‘‘Fostering the establishment of
breastfeeding support groups’’ (Step 10) was defined by the
mother’s knowledge of any breastfeeding support group.
Completion and Use of Workbook
Women in the intervention group reported how much of the
content of the workbook they read, and completed the ‘‘Q&A’’
section of the survey before discharge. In the survey at
12 weeks postpartum, they further reported whether they had
reviewed the workbook after initiation of breastfeeding and
assessed if the workbook was beneficial for breastfeeding.
Data Analysis
A p value of 0.05 or less was considered to indicate signifi-
cance. All analyses were conducted with SPSS version 21.
The data are presented using means and standard deviations
for continuous variables, and frequencies and proportions for
categorical variables. All variables were examined for nor-
mality of distribution. For categorical comparison of data,
Chi square or Fisher’s exact tests were used. Differences in
the means of continuous variables were tested using inde-
pendent sample t tests. To avoid breaking the balance of
assignment to the two groups, all analysis was made on an
intention-to-treat basis, except for 71 cases that were
excluded because either the mother or her infant developed
some medical condition after enrollment in the study.
To test the effect of the intervention on breastfeeding self-
efficacy, a multivariate generalized estimating equation
(GEE) analysis was performed. In this study, factors known
to be associated with breastfeeding were considered likely to
influence the effect of the intervention. Thus, covariates were
selected for entry into the model from the variables presented
in Table 1 using a forward selection procedure (cutoff for
model entry, p \ 0.05). The variable ‘‘single mother’’ was
excluded from the process because it lacks variability.
To analyze the effect of the intervention on exclusive
breastfeeding, multiple logistic regression analysis was per-
formed. Infant feeding and intervention group status were
included in the model, and additional variables were selected in
a similar manner to the model for breastfeeding self-efficacy.
The study was originally powered to detect a 10 % dif-
ference between the 2 groups in the full breastfeeding rate at
12 weeks postpartum, with a power of 80 % and a two-sided
statistical significance level of 5 %. Using data from a pre-
vious national survey [6], we assumed the full breastfeeding
rate of the control group as 20 %. Allowing for potential
dropouts, we thus aimed to recruit 900 participants.
All the analyses were stratified by hospital type (BFH or
nBFH) after knowing that the impact of the intervention on
breastfeeding self-efficacy was quite different across the
different types of hospitals. After stratification by hospital
type, we ultimately recruited 276 participants in BFHs and
505 participants in nBFHs. This sample size resulted in an
effect size that can be detected at a power of 80 % were
20 % in BFH and 14 % in nBFH.
Results
Baseline characteristics of the participants were not sig-
nificantly different between the intervention group and the
control group in either the BFHs or the nBFHs, with the
exception of birth weight and previous experience of
breastfeeding for more than 3 months in nBFHs (Table 1).
300 Matern Child Health J (2014) 18:296–306
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Completion and Use of Workbook
The majority of the participants in the intervention group
read most of the contents of the workbook in both the
BFHs (n = 72, 72.0 %) and the nBFHs (n = 121, 71.2 %).
Among them, 42 (58.3 %) in the BFHs and 79 (65.3 %) in
the nBFHs also responded to the questions in the work-
book. While 35.4 % (n = 35) of the women who received














N % N % N % N %
Single motherb 0 0.0 0 0.0 – 2 0.8 1 0.4 0.501
Having family budget worriesb 16 14.4 17 15.2 0.872 25 12.8 24 10.3 0.435
Education level of high school or lessb 43 31.6 41 29.3 0.674 54 22.6 52 19.5 0.401
Primiparous 44 34.4 53 39.3 0.412 110 48.5 101 40.1 0.065
Mistimed pregnancy 43 31.9 47 33.6 0.761 56 23.5 63 24.0 0.911
Unwanted pregnancy 5 3.8 4 3.0 0.709 7 3.0 6 2.4 0.671
No experience of exclusive breastfeeding for
more than 3 months
59 43.4 67 47.9 0.456 147 61.5 136 51.5 0.024
Infant feeding intention
Exclusive breastfeeding 116 85.3 126 90.6 0.203 153 64.8 187 70.6 0.167
Partial breastfeeding 18 13.2 13 9.4 – 79 33.5 77 29.1 –
Not decided 2 0.7 0 0.0 – 4 1.7 1 0.4 –
Expecting no support for breastfeeding from a
partner
39 28.7 39 27.9 0.880 66 27.6 88 32.7 0.214
Delivery by caesarian sectionb 10 8.8 9 8.0 0.826 25 13.0 31 13.2 0.951
Returning to work within 6 months after
deliveryb
7 6.2 14 12.5 0.104 9 4.6 15 6.5 0.401
Breastfeeding Self-Efficacy Scale-Short Form scorec
Mean (SD) 43.1 (10.8) 42.4 (11.5) 0.608 40.5 (10.8) 40.3 (11.0) 0.900
Iowa Infant Feeding Attitude Scale scored
Mean (SD) 64.6 (6.5) 65.6 (6.3) 0.406 63.1 (5.6) 62.4 (5.9) 0.191
Family Apgar scoree
Mean (SD) 8.3 (2.3) 8.4 (2.1) 0.855 8.8 (1.8) 8.5 (2.0) 0.084
Edinburgh Postpartum Depression Scale scoref
Mean (SD) 4.3 (4.2) 4.8 (4.8) 0.406 4.6 (4.1) 5.0 (4.7) 0.234
Age (years)
Mean (SD) 31.1 (4.2) 30.1 (4.9) 0.099 30.5 (5.0) 31.1 (4.6) 0.212
Birth weight (g)
Mean (SD) 3,111.2 (342.9) 3,168.7 (319.3) 0.198 3,078.8 (337.6) 3,146.3 (345.4) 0.045
a Chi square tests were used for categorical comparison of data. Differences in the means of continuous variables were tested using independent
sampl t tests
b Measured before discharge
c Measuring breastfeeding self-efficacy with 14 items. Total scores range from 14 to 70, with higher scores indicating higher levels of
breastfeeding self-efficacy
d Measuring attitude towards infant feeding with 17 items. Total scores range from 17 to 85, with higher score indicating more positive attitude
to breastfeeding
e Measuring general family support with 5 items. Total scores range from 5 to 10, with higher score indicating more supportive function
available for women
f Measuring depressive symptomatology with 10 items. Total scores range from 0 to 30, with higher scores indicating higher depressive
symptomatology
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the workbook in the BFHs reviewed the workbook after
they initiated breastfeeding, 39.9 % (n = 63) did so in the
nBFHs (p = 0.468). Among the women who returned
the evaluation of the workbook, the majority assessed the
workbook as being beneficial for breastfeeding in both the
BFHs (n = 68, 72.4 %) and the nBFHs (n = 112, 71.3 %,
p = 0.960).
Breastfeeding Self-Efficacy
Figure 2 shows the changes in BSES-SF scores from
baseline to 4 weeks postpartum in the intervention and
control groups in both types of hospitals. BESE-SF score
increased with time within all groups. While the increase
was larger in the intervention group than in the control
group in BFHs, it was similar between the two groups in
nBFHs. After controlling for potential confounding factors
and time, the intervention resulted in an increase in the
BSES-SF total score through 4 weeks postpartum in BFHs,
but it had no effect on breastfeeding self-efficacy in nBFHs
(Table 2).
Infant Feeding Status
Table 3 shows infant feeding status distribution in inter-
vention and control groups. Infant feeding status was
substantially different between mothers in BFHs and those
in nBFHs at 4 and 12 weeks postpartum. The impact of the
intervention on infant feeding status was also remarkably
different between mothers in BFHs and those in nBFHs.
The intervention improved the exclusive breastfeeding rate
at 4 weeks postpartum in BFHs. Also, the full breastfeed-
ing rate at 4 weeks postpartum was higher in the inter-
vention group than in the control group; however, the
difference was not statistically significant. In nBFHs, no
positive effect of the intervention was observed in infant
feeding status at 4 weeks postpartum. In addition, the
intervention had no effect at 12 weeks postpartum in either
BFH or nBFH hospitals.
Infant Feeding Practices at Hospitals
All the infant feeding practices investigated were signifi-
cantly different between the BFHs and nBFHs, with the
exception of Step 10. Most importantly, while the majority
of participants in BFHs reported giving no supplementation
to breastfed infants and rooming-in, only a few reported
giving no supplementation and rooming-in in nBFHs
(Table 4).
The main reason given by mothers in nBFHs for supple-
mentation was staff members’ perception of insufficient milk
supply. Out of 427 women who participated in the survey
before discharge in nBFHs, 68.1 % (n = 291) of the women
reported that the hospital staff members assessed their
infants as needing supplementation because of insufficient
milk supply. Insufficient milk supply was significantly less
common in BFHs [n = 25 (10.9 %), p \ 0.001].
Discussion
Overall, our study had three major findings. First, the self-
efficacy intervention enhanced breastfeeding self-efficacy
and improved the exclusive breastfeeding rate at 4 weeks
postpartum in BFHs. Second, such positive effects through
the intervention were not observed in nBFHs. Finally,
breastfeeding exclusivity at 12 weeks postpartum was not
improved following the intervention, even in BFHs.
The findings suggest that the self-efficacy intervention
improved breastfeeding self-efficacy and short-term
exclusive breastfeeding in BFHs. After controlling for
confounding factors, women in the intervention group were
found to have a significantly greater increase in breast-
feeding self-efficacy than did women in the control group
in BFHs. Equally important is the finding that the exclusive
breastfeeding rate at 4 weeks postpartum was improved in
BFHs. These positive effects are consistent with other
breastfeeding self-efficacy intervention studies which have
evaluated interventions based on self-efficacy theory [17–
20]. In BFHs, therefore, an intervention to enhance
breastfeeding self-efficacy is a promising approach to
improve exclusive breastfeeding.
However, the intervention did not have a positive effect
on breastfeeding self-efficacy and exclusive breastfeeding
in nBFHs. Consistent with the theory that self-efficacy
improves with repeated practice of a certain performance
[10, 16, 25], the breastfeeding self-efficacy score increased
as time passed after the initiation of breastfeeding both in
the intervention group and in the control group in BFHs
and nBFHs alike. However, although women in nBFHs
used the intervention workbook more intensively than did
women in BFHs, the intervention did not have a significant
effect on breastfeeding self-efficacy scores in nBFHs. This
is a clinically important finding, especially for regions
where infant feeding practices in hospitals are often sub-
optimal. It suggests that hospital routine can hinder the
development of breastfeeding self-efficacy, despite the
willingness of and effort put in by women to improve
breastfeeding self-efficacy.
In this study, the following obstacles were found in
nBFHs: supplementation to breastfed infants, no rooming-
in for the day and night, and provision of artificial teats to
breastfed infants. In addition, compared with women in
BFHs, significantly fewer women in nBFHs reported
receiving information about the benefits and management
of breastfeeding, instructions on how to breastfeed, early
302 Matern Child Health J (2014) 18:296–306
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initiation of breastfeeding, and breastfeeding on demand.
To enhance breastfeeding self-efficacy, infant feeding
practices at hospitals may need to be reformed as a pre-
requisite for an effective intervention targeting breast-
feeding women.
We found that the intervention was not effective in
improving infant feeding status at 12 weeks postpartum in
either hospital type. One possible explanation for this is
related to the timing of the intervention. In this study, the
self-efficacy workbook was provided to women in their
a The Japanese version of the Breastfeeding Self-Efficacy Scale-Short Form, ranges from 14 to 70, with  




















Fig. 2 Breastfeeding self-
efficacy scores from baseline
to 4 weeks postpartum in
intervention and control groups.
aThe Japanese version of the
Breastfeeding Self-Efficacy
Scale-Short Form, ranges from
14 to 70, with higher scores
indicating higher levels of
breastfeeding self-efficacy.
Solid line with diamond
indicates Baby-Friendly
Hospitals, intervention, dotted
line with diamond indicates
Baby-Friendly Hospitals,
control, solid line with triangle
indicates non-Baby-Friendly
Hospitals, intervention, dotted
line with triangle indicates
non-Baby-Friendly Hospitals,
control
Table 2 Impact on breastfeeding self-efficacy through 4 weeks postpartum in Baby-Friendly Hospitals and non-Baby-Friendly Hospitals
Variable Baby-Friendly Hospitals Non-Baby-Friendly Hospitals
Ba 95 % CI for B p Ba 95 % CI for B p
Intervention 2.36 (0.14 to 4.59 ) 0.037 -0.02 (-1.63 to 1.59) 0.982
Experience of breastfeeding for more than 3 months -11.13 (-12.96 to -9.29) \0.001 -9.22 (-10.75 to -7.69) \0.001
No intention to exclusive breastfeeding -7.18 (-10.20 to -4.15) \0.001 -4.29 (-5.82 to -2.76) \0.001
Family Apgar scoreb 0.55 (0.137 to 0.96) 0.009 0.66 (0.23 to 1.09 ) 0.003
Age -0.29 (-0.50 to -0.07) 0.009 -0.20 (-0.37 to -0.04) 0.014
Iowa Infant Feeding attitude Scale scorec 0.21 (0.08 to 0.34) 0.002
a Unstandardized coefficients
b Measuring general family support
c Measuring attitude towards infant feeding
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third trimester. Additional intervention after mothers ini-
tiate breastfeeding may be required to enhance the impact
of the intervention to improve exclusive breastfeeding rates
after 4 weeks postpartum.
The intervention in this study was to provide an edu-
cational workbook; the utilization of the workbook was not
considered. Following the principle of intention-to-treat,
even a mother who did not read the workbook at all was
still included in the intervention group in all analytical
processes. In this study, about one fourth of women in the
intervention group did not read the workbook at all. In
clinical setting, the utilization of the workbook may be
different from that observed in this study in ways that may
lead to a different magnitude of effectiveness. Therefore,
before clinical use of the workbook, best ways to increase
utilization of the workbook should be explored.
This study has several limitations. First, although the
results indicated a clear difference in the impact of the self-
efficacy intervention between BFHs and nBFHs, the study
did not directly measure the influence of hospital infant
feeding practices on the impact of the intervention. Thus,
some unknown factors may possibly have contributed to
the difference in the impact of the intervention between the
two types of hospitals. Second, the four study sites were
not systematically selected. However, hospital practices
reported in the two nBFHs were similar to the results of a
Table 3 Infant feeding status in intervention and control group
Baby-Friendly Hospitals Non Baby-Friendly Hospitals
Intervention Control p AOR (95 % CI)a Intervention Control p AOR (95 % CI)a
n % n % n % n %
Infant feeding status at 4 weeks postpartumb
Full breastfeeding 82 87.2 93 83.8 0.156 2.12 (0.75; 6.01)c 75 39.7 90 45.9 0.256 0.76 (0.48; 1.21)d
High partial breastfeeding 5 5.3 9 8.1 56 29.6 60 30.6
Medium partial breastfeeding 4 4.3 4 3.6 41 21.7 30 15.3
Low partial breastfeeding 2 2.1 4 3.6 11 5.8 12 6.1
Token breastfeeding 0 0.0 1 0.9 3 1.6 1 0.5
Formula feeding 1 1.1 0 0.0 3 1.6 3 1.5
Exclusive breastfeeding at
4 weeks postpartume
69 73.4 77 69.4 0.048 2.32 (1.01; 5.33)f 27 14.3 31 15.9 0.925 0.97 (0.52; 1.81)g
Infant feeding status at 12 weeks postpartumb
Full breastfeeding 82 82.0 74 79.6 0.468 1.38 (0.58; 3.26)h 99 60.4 127 64.1 0.431 0.82 (0.49; 1.36)i
High partial breastfeeding 11 11.0 10 10.8 26 15.9 28 14.1
Medium partial breastfeeding 4 4.0 2 2.2 14 8.5 19 9.6
Low partial breastfeeding 0 0.0 4 4.3 5 3.0 12 6.1
Token breastfeeding 1 1.0 0 0 8 4.9 1 0.5
Formula feeding 2 2.0 3 3.2 12 7.3 11 5.6
Exclusive breastfeeding at
12 weeks postpartume
47 47.0 51 54.8 0.333 0.71 (0.36; 1.41)j 17 10.4 20 10.2 0.955 0.98 (0.46; 2.07)k
a AOR, Adjusted Odds Ratio
b Measured by 24-hour recall
c Infant feeding status was dichotomized as full breastfeeding or not for the multivariate analysis while controlling for previous breastfeeding
experience, and education level
d Infant feeding status was dichotomized as full breastfeeding or not for the multivariate analysis while controlling for education level, infant
feeding intention, age, and previous breastfeeding experience
e Exclusive breastfeeding after discharge until the time of survey
f Controlled for previous breastfeeding experience, maternal attitude to infant feeding, infant feeding intention, and general family support
g Controlled for birth weight, infant feeding intention, and economical status
h Infant feeding status was dichotomized as full breastfeeding or not for the multivariate analysis while controlling for mistimed pregnancy,
infant feeding intention, and childcare leave
i Infant feeding status was dichotomized as full breastfeeding or not for the multivariate analysis while controlling for age, previous experience
of breastfeeding, baseline breastfeeding self-efficacy, economical status, infant feeding intention, and partity
j Controlled for age, mistimed pregnancy, Edinburg Postpartum Depression Scale score before intervention, and infant feeding intention
k Controlled for baseline breastfeeding self-efficacy, birth weight, and intention to infant feeding
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nationwide survey in 2002 [24]. In addition, the results
suggest that the practices in the two BFHs followed the
recommendations outlined by the Baby-Friendly Hospital
Initiative [3]. Thus, the four hospitals in this study closely
reflected the general tendency of hospital practices in both
BFHs and nBFHs in Japan. The characteristics of the
participants were also not remarkably different from those
found in a previous national survey among mothers
with infants aged 6 months [29]. Finally, contamination
between intervention and control groups cannot be totally
ruled out. Although a month interval was set between the
recruitment of the two groups, participants might have had
the opportunity to observe and influence each other.
Since the intervention was not a double-blinded, ran-
domized controlled study, several additional issues should
be considered when implementing the results. First, the
characteristics of participants were adjusted statistically;
therefore, there might be differences in unmeasured factors
between the intervention and control groups. Moreover,
intentional and unintentional influence from hospital staff
also cannot be excluded because they had the option to
know their clients’ intervention group status if they so
chose. Despite these limitations, this is an important study
for maternal and child health, as it is the first to show that
the impact of a breastfeeding self-efficacy intervention for
women can differ according to the practices followed in
different hospital settings.
Conclusion
In conclusion, the intervention improved breastfeeding self-
efficacy and exclusive breastfeeding at 4 weeks postpartum
only in BFHs. However, no positive effect was observed in
nBFHs, where supplementation to breastfed infants and
separation of mother and infant are common practices.
When breastfeeding self-efficacy interventions are imple-
mented to improve breastfeeding exclusivity, hospital
practices may need to be optimized beforehand. Additional
studies are warranted to directly measure the influence of
hospital practices on the impact of a self-efficacy inter-
vention on breastfeeding outcomes. Furthermore, supple-
mental intervention may be required to improve exclusive
breastfeeding for longer than 4 weeks even in BFHs.
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